Background: The purpose of this study was to determine the association between nutritional
return home were obtained from clinical records. Multivariate logistic regression analysis was used to assess whether malnutrition had independent effects on the return home.
Results:
The participants included 36 males and 80 females with a mean age of 82 years. Thirty-seven people returned home while 79 did not. The MNA-SF showed that 80 subjects were malnourished. Sixty-six of the participants received rehabilitation for longer than 1 hour per week, while 50 received rehabilitation for <1 hour. The proportion of subjects with malnutrition who returned home was significantly lower (P = .003) than in participants who did not return home. Multivariate logistic regression analysis showed that malnutrition (adjusted odds ratio [AOR], 0.23; 95% confidence interval [CI] , 0.08-0.65; P = .006), total FIM score (AOR, 1.03; 95% CI, 1.01-1.06; P = .012), and the family wanting the patient to return home (AOR, 9.46; 95% CI, 3.19-28.12; P < .001) were independently associated with the return home.
Conclusions:
Nutritional status is associated with the return home in older people living in LCHF.
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| INTRODUCTION
Malnutrition is common in older people receiving long-term care, with a prevalence of between 12% and 54%.
1 Malnutrition is defined as "a state resulting from lack of uptake or intake of nutrition leading to altered body composition (decreased fat-free mass) and body cell mass leading to diminished physical and mental function and impaired clinical outcome from disease." 2 This condition is primarily caused by nutritional deficit and/or acute/chronic disease and leads to low functional capacity. In fact, malnutrition is often found among patients in long-term care facilities, and it is associated with functional decline as well as increased morbidity and mortality. 3 Therefore, nutritional assessment and nutrition care should be considered in older adults of decreased function.
More than 25% of the population in Japan is older than 65 years.
In an aged society like Japan, a paradigm shift to community-oriented medical care is required in order to provide comprehensive nursing care and welfare supported by the available medical and nursing resources.
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Therefore, a higher home return rate is desired in long-term care health facilities (LCHFs). It has been reported that the characteristics of the facilities-including size, occupancy, ownership, average length of stay, proportion of Medicare and Medicaid residents, and the proportion of residents admitted from acute care facilities-are associated with discharge from nursing homes. 5 The following factors affect whether or not a patient will return home from a LCHF: The family wanted the subject to return home, subjects admitted to LCHF from their home, good ability to walk, families consulted the subject about the destination following discharge, the cost of staying at the LCHF was covered by the subjects' pension, and subjects could take medications by themselves. 6 Additionally, nutritional status may affect the return home from a subacute care facility and rehabilitation hospital in older people and stroke patients.
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Malnutrition affects physical and cognitive functions, and is considered to inhibit home return unless nutrition is stabilized and managed. 
| MATERIALS AND METHODS

| Participant
A nested case-control study was performed in older Japanese people aged ≥65 years living in a LCHF between January 2012 and April 2015. The participants were recruited from a LCHF in Osaka. In Japan, long-term care services are provided through the social insurance system established under the Long-term Care Insurance Act. All participants were inpatients who needed rehabilitation, care, and nursing.
However, because their general conditions were stable, they did not need to be admitted to hospital. The disease considered to be the main disease was described in the Patient Referral Document. Individuals at least 65 years of age who had been admitted to the LCHF for longer than 1 month were enrolled consecutively in the study.
| Measurements
A registered dietitian assessed nutritional status and calculated total energy requirement at admission. Basic energy expenditure was calculated using the formula of Harris-Benedict. 14 Total energy expenditure was calculated by Long's formula 15 as basic energy expenditure, gross activity factor, and gross injury factor. Nutritional intake was estimated by the dietician based on the average of daily meals for 7 days after admission. The duration of rehabilitation and the return home were determined at the conference. People who returned home were designated as cases.
People who did not return home were classified as controls.
| Statistical methods
Sample size was calculated using data from a previous study on discharge rate in stroke patients in rehabilitation wards. 22 We hypothesized a 25% difference between the return and the not-return home rates. The calculation of sample size used >80% power and an alpha error of 0.05. Using these criteria, at least 84 subjects were needed to provide the study with sufficient statistical power.
The statistical analyses were performed using the IBM Statistical Because only a small number of cases returned home, we used multivariable modeling and the propensity score to adjust for each of the above factors. A P-value <.05 was considered statistically significant.
| Ethical considerations
The ethics committee of the Yokohama City University Medical Center approved the study (approval number: D1503013). The committee decided obtaining informed consent from the patients was not required because the study was a retrospective observational study without invasion and recorded only anonymized data. The study was conducted according to the principles expressed in the Declaration of Helsinki.
| RESULTS
During the study period, 122 older people were admitted to the LCHF at for longer than 1 month. Five people younger than 65 years and 1 older person whose data were missing were excluded from the study.
The remaining 116 patients including 36 men and 80 women with a mean age of 82.1 years were enrolled in the study. Common diseases in the study cohort included Alzheimer's disease, cerebrovascular disorders, psychological disorders, fractures, and chronic heart diseases. were transferred to a facility because they required severe nursing care. The MNA-SF showed that 80 people were malnourished, 29
were at risk of malnutrition, and 7 had normal nutritional status. Sixtysix older people received rehabilitation longer than 1 hour per week, while 50 received rehabilitation for <1 hour per week. While 28 families wanted the older people to return home, 88 families did not.
As shown in Table 2 , the group of older people who returned home comprised a significantly lower proportion of people with malnutrition (P = .003) and a significantly higher proportion of people who received longer rehabilitation (P = .001), and those whose families wanted them to return home after admission (P < .001). Age, length of stay, motor FIM score, and cognition FIM score were significantly different between older people who returned home and those who did not. MWST revealed that 16 people had swallowing problems, which were not associated with returning home (P = .091). Dental factors revealed that 8 people had residual root teeth, 32 had permanent teeth, and 76 had dentures, with 15 people having upper dentures, 3 having lower dentures, and 58 having full dentures. Twenty-six people underwent dental treatment owing to faults or breakage of dentures. Returning home was not associated with dental factors (P = .251) and dental treatments (P = .454). The duration of rehabilitation and the family's hope for the patient to return home were significantly associated (P ≤ .001).
The multivariate analysis demonstrated malnutrition (adjusted (Table 3) .
| DISCUSSION
This study examined the association between nutritional status and return home in older people living in a LCHF. The presence of malnutrition on admission was associated with return to home in these people. The longer duration of rehabilitation was associated with the return home only in the univariate analysis.
Malnutrition was associated with the return home in older people living in a LCHF after adjustment for age, gender, duration of rehabilitation, FIM score, and the family wanting the patient to return home. There is evidence that malnutrition is associated with a poorer rehabilitation outcome and physical function in patients with stroke, hip fracture, hospital-associated deconditioning, and a variety of other diseases. 23 The MNA-SF score, serum albumin level, and cachexia status have also shown to be significantly associated with ADLs in older inpatients with hospital-associated deconditioning. reported that physical rehabilitation for long-term care residents may be effective as it reduces disability with few adverse events, although these effects are quite small and may not be useful for all subjects.
Therefore, a longer duration of rehabilitation should be provided in LCHF because one of the key roles of these facilities is to help older people to return home. However, the family wanting the patient to return is more important than the duration of rehabilitation.
Rehabilitation nutrition is a combination of both rehabilitation and nutrition care management that maximizes functionality in people with disabilities. 14 The current study showed rehabilitation nutrition is an important consideration for older people living in LCHF because all residents need rehabilitation, and about 70% were malnourished.
This study had several limitations. Firstly, we did not assess social factors such as family and economic situation, or dementia, which may affect the return home. 6 Secondly, the influence of different diseases on the return home was not analyzed because of the relatively small number of participants in the study. Third, in the present study, laboratory data, such as albumin, hemoglobin, and cholesterol levels,
were not analyzed. These biomarkers may be associated with returning home. Finally, we cannot conclude that there was an association between the duration of rehabilitation and the return home because both were decided by the same multidisciplinary conference. Further studies investigating nutritional status, duration of rehabilitation, and the return home should evaluate social factors in older people with specific diseases as well as evaluate the association between duration of rehabilitation and the return home.
| CONCLUSION
Nutritional status soon after admission is associated with return to home in older people living in LCHFs. Future intervention studies should assess the effect of nutritional intervention and long rehabilitation duration on return to home in these people.
CONFLICTS OF INTEREST
The authors have stated explicitly that there are no conflicts of interest in connection with this article. T A B L E 3 Association between nutritional status, family wanting the patient to return home, duration of rehabilitation, and return home
ORCID
Yuri Nishida
